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SELF-INSTRUCTIONAL SCIENCE materials FOR GIFTED PRIMARY 
STUDENTS WERE DEVELOPED AND USED WITH FIRST- AND SECOND-GRADE 
STUDENTS. UNITS ON ATOMIC STRUCTURE, THE NATURE OF MOLECULES, 
MEASUREMENT, AND MATHEMATICS WERE DEVELOPED, USED, evaluated, 
AND REVISED OVER A 2- YEAR PERIOD. LESSONS WERE PRESENTED 
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WORKBOOKS. STUDENTS WERE SELECTED ON T HE BASIS OF IQ SCORES 
AND ASSIGNED TO TWO GROUPS. EACH GROUP USED THE MATERIALS FOR 
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PRETESTED, TESTED AT THE END OF THE FOURTH WEEK, AND 
POST- TESTED FOR ACHIEVEMENT WITH INSTRUMENTS DEVELPED FOR THE 
STUDY. OTHER DATA WERE OBTAINED FROM TEACHER EVALUATION FORMS 
AND QUESTIONNAIRES COMPLETED BY TEACHERS AND PARENTS. 

ANALYSIS OF COVARIANCE WAS USED TO COMPARE PRETEST AND 
POST-TEST SCORES OF STUDENTS IN THE TWO GROUPS. NONPARAMETRIC 
TECHNIQUES WERE USED TO CHECK SCORE DISTRIBUTIONS FOR GROUPS 
WITH NONSIGNIFICANT F VALUES. SIGNIFICANT GAINS, AT THE .05 
LEVEL, WERE OBTAINED FOR THE UNITS CONCERNED WITH 
MATHEMATICS, ATOMS, AND MEASUREMENT. A MAJORITY OF THE 
PARENTS FAVORED THE USE OF THE MATERIALS AND INDICATED THAT 
THE CHILDREN DEVELOPED INTEREST THROUGH THEIR STUDIES. (AG) 
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CHAPTER I 



STATEMENT OF THE PROBLEM 



Introduction 

It is becoming increasingly clear that many of the problems which 
have concerned educators in the field of the gifted have an underlying 
common denominator, that of appropriate instructional materials. Regard- 
less of the type of program, the instructor must face the ineluctable 
question of what to teach, and one of the prime factors in determining 
this is the availability of appropriate instructional materials. Whether 
one operates within the context of enrichment or acceleration, homogeneous 
or heterogeneous grouping, in the end all programs must solve the problem 
of obtaining suitable instructional materials. At its best, instruction 
of the gifted must include the early introduction of activities, concepts, 
and skills which are usually encountered at a higher grade, the develop- 
ment of concepts and thought processes of a higher order than those usual- 
ly developed in less able students, and individualization of instruction. 

No two gifted students are “gifted" in the same way. Ideally, any 
gifted program should give the individual student an opportunity to de- 
velop his talents and skills at the pace and the level of learning com- 
mensurate with his ability. Even in a so-called homogeneous class there 



is a wide range of abilities. No two students bring to a particular 
field of study the same experiences, skills, and fund of knowledge. 
Fliegler (1961) has stated it well, "Variability is the essence of ex- 
istence, and whether total or partial segregation is practiced, hetero- 
geneity is the constant protean characteristic of life. At best, there 
is 6nly relative homogeneity." 




Two o f the operational characteristics of individualization of in- 
struction are that the instructor analyzes the needs of the student and 
arranges for learning experiences which promise to meet those needs. 
Obviously these learning experiences entail a variety of instructional 
materials: books, records, equipment, and illustrative objects. The 

wider the range of choice, the more effectively a teacher can individual- 
ize the learning experiences of the student* 

Several administrative arrangements which attempt to bring together 
the individual student and a particular appropriate learning experience 
are already in use. The ungraded classroom, the teaching resource center, 
individual projects, and use of programmed materials are such attempts. 
Without appropriate materials, however, these arrangements are empty 
showcases. 

It is a truism that the wider the range of choice of instructional 
materials, the more effectively the teacher can individualize the learning 
experiences of the student. The allocation of federal funds for the es- 
tablishment of curriculum materials development centers and the development 
of new curricula by national committees in mathematics and the sciences are 
testimony to the increasing realization of the importance of this function. 
These materials, however, have not been designed wit!, the special needs of 
the gifted as their objective. If we accept the proposition that gifted 
students are capable of using higher thought processes with greater skill 
than other students of the same chronological age, it should follow that 
materials designed for achieving such greater skill should be available to 
teachers. 

Providing individualized learning experiences for the gifted presents 
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distinct problems; in the early primary grades, the problem has special 
characteristics. There are few instructional materials which attempt to 
develop basic concepts and at the same time require the use of higher 
thought processes. An instructional program based on materials which have 
as their objective the attainment of knowledge of facts, terms, principles, 
classes, and methodology cannot be considered adequate for the gifted. The 
authors take the position that instructional materials which are designed 
for use with the gifted should induce in the learner such skills as: 
analysis, prediction, verification, extrapolation, and at later stages, 
synthesis. 

Teachers of gifted children encounter a further handicap in their 
search for materials. Most instructional materials dealing with basic 
concepts in science, social science, and to a lesser degree in mathematics, 
are not designed for use with early primary students. Too : often these 
materials assume experiences and understandings which the primary grade 
student, even though gifted, does not have. For instance, a gifted child 
whose hobby is chemistry cannot go beyond descriptive data if he does not 
have some understanding of atoms and molecules. The usual materials deal- 
ing with atoms and molecules often make too many assumptions about past 
experiences and learnings to be useful for primary grade students. 

At the primary grade level, there are several special factors which 
should be taken into account in preparing instructional materials for the 
gifted. First, the capacity of the child to learn is not limited by his 
ability to read. Reading becomes a mediating factor in the development of 
concepts and the use of higher thought processes only if the instructional 
strategy relies on the written word as the means of communications. How- 
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ever, ''non-reading" means can be used to communicate with- the child. 
Therefore many of the concepts which are currently treated in a written 
format need to be recast into a form net requiring reading, if gifted pri- 
mary students are to be introduced to basic concepts. 

Secondly, these classroom materials should be as self -instructional 
as possible. Given a teacher-student ratio of twenty-five or more students 
per teacher, it is unrealistic to expect even a dedicated and experienced 
teacher to be able to improvise twenty-five individual curricula. * The 
alternative is for the teacher to devote the major portion of her time to 
teaching the standard curriculum to all her students and to assign supple- 
mental work to the very able and the very slow learner. Past experience 
with this type of enrichment has not been promising. The report of the 
Southern Regional Project for Education of the Gifted (1962) says: 



"The concept of 'enrichment' as a means of providing for 
gifted children has fallen into disrepute among educators. 
The claim by given school administrators that this medium, 
long recognized as an administrative pattern coordinate with 
'grouping' and 'acceleration,' is their preference has been 
proven in the usual instance to be a bulwark behind which 
scarcely anything desirable has in fact transpired." 



While the problem may be less acute with a class where differentiated 
grouping is practiced, the challenge of individualizing instruction still 
exists. If the teacher is the primary source of questions and explanations, 
the individual is tied to whatever group the teacher happens to be teaching. 
Even in a so-called homogeneous group, there is need for individualization 
of instruction. 



The essence of individualized instruction is that it not be tied to 



group learning. A possible solution to the problem is to assign a differ* 
ent role to the teacher. Instead of being a purveyor of information and 
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the creatox of learning experiences, she might better play a role of moti- 
vator, evaluator, and arranger of learning experiences. To play this role, 
the teacher roust have available a variety of instructional materials which 
con achieve acceptable teaching objectives by interaction between the in- 
dividual student working independently and the instructional materials. 

The authors take the position that the operational reality of pri- 
mary reliance on "enrichment” in the public schools is likely to continue 
for the foreseeable future. Therefore, if gifted programs are to be ex- 
panded and improved, a pre-requisite will be availability of instructional 
materials which will not require the teacher's attention or participation 
for more than a few minutes at a time. Nor must the use of the materials 



in the class require special training on the part of the teacher. 

We do not mean to imply advocacy of the present status quo in the 
public schools, but rather take the view that if the objective is to 
improve the instruction of the gifted in the present, materials which 
lend themselves to individualized instruction must be devised. Given 
the pattern of instruction of most public schools, individualized instruc- 
tion will depend on a large measure on the use of materials which approach 
a self-instructional design. 

Serious doubt can be raised about attempts to provide for the gifted 
(or other students) by requiring the teacher to play a different role from 
the ones currently in practice. Too often these attempts suffer from the 
fallacy of attempting to bring about change in behavior without providing 
the operating conditions which would facilitate such change. While there 
is merit in identifying new patterns of instruction and exhorting teachers 
to use them, the impact on classroom behavior of teachers through such an 
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approach has been disappointing. 

A more promising alternative is to concentrate on the development of 
instructional materials -which require a minimum of dependence on the class-' 
room teacher to bring about the desired objective. Too often we ask teach- 
ers to adopt new strategies of teaching without providing the instructional 
material necessary to put them into practice’. 

Problem 

This project has addressed itself to the problem of developing instruc- 
tional materials in a self-instructional format for use with gifted students 
in the early primary grades. Specific objectives of this project have been: 

1. To create and test a sequence of instructional experiences 
which would enable a gifted student while working independently 
to develop concepts which were considered basic to a discipline / 
but not usually encountered in the early elementary grades. / 

i . 

2. To develop these concepts in a way which would require the 
bringing into play higher thought processes such as translating) 
interpreting, extrapolating, applying, analyzing, and evaluating. 

3. To identify a strategy of instruction which would enable 
such materials to be used in the public schools with a minimum 

of teacher attention and participation; require no special train- 
ing of the teacher; and be adaptable to the current patterns of 

0 

administrative arrangements for Instruction of the gifted. 



o 

ERLC 









i -.'Wl apvi I P^lJ 1^1 **• . 1 







aaSgjiiiiiBiia^iiaiiiaittiaBai^^ -v : j 



CHAPTER II 



OUTLINE OF THE PROJECT 



This project produced forty-four self- instructional lessons dealing 
with atomic structure, nature of molecules, and measurement. The self- 
instructional lessons were presented to the child in the form of taped 
instructions with accompanying illustrative material and a workbook. 

Each child operated a small battery-powered tape recorder and listened 
through individual earphones to a taped lesson carrying approximately 
fifteen minutes of voice recording. At certain critical points in the 
instructional sequence, the child was given a criterion task which 
indicated whether or not the instructional objective in a given sequence 
of instruction had been attained. 

In addition, the project generated a set of instructional materials 
dealing with sequences and mathematical abstraction. The math lessons 
required the teacher to give directions. 

The project was conducted in several phases. Exploratory work was 
done with a kindergarten class of gifted pupils in the school year 1962-63. 
Development of the units of instruction was started in the fall of 1963. 
Figure I shows the sequence of procedures used to produce the instructional 
materials of the project. 



Selection of Concepts and Thought Processes 

The concepts around which the lessons are organized were chosen on 
the basis of usefulness in leading to other learning. In choosing the 
science concepts the question was asked, ,, What concepts are most essen- 
tial for understanding the nature of our physical environment?" After 
extensive consultation with specialists in physics and chemistry, concepts 









